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[57) ~ ABSTRACT

A method for manufacturing a hollow air spoiler com-
prising the steps of setting upper and lower parts
molded from thermoplastic synthetic resin material by
the injection molding method to upper and lower fixed
jigs, placing a heater device between the upper and
lower parts, pressurizing the upper and lower fixed jigs
by bringing them together under pressure, contacting
the outer layers of end faces of the upper and lower -
parts to the heater device under pressure, opening the
upper and lower fixed jigs at the time point it has
reached a desired melting degree from the outer layers
of the end faces toward inside, removing the heater
device from the upper and lower fixed jigs, closing the
upper and lower fixed jigs, maintaining the pressure
until it has reached to a desired dimension directing
inwardly from the outer layers of the end faces, opening
the upper and lower fixed jigs to remove a product -
therefrom at the time point the molten thermoplastic
synthetic resin material is fixed and united, removing an
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1

METHOD FOR MANUFACTURING HOLLOW AIR
| SPOILER |

This application is a continuation of application Ser.
No. 07/627,358 filed Dec. 14, 1990 now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention _

This invention relates to a method for manufacturing
an air spoiler for ensuring stability when a car is running
at a high speed and particularly to a method for manu-
facturing a hollow air spoiler. |

2. Brief Description of the Prior A

@ There i1s a conventional method for manufactur-

ing an air spoiler in which an air spoiler (A) with a
hollow interior is formed by blowing, as shown in
FIGS. 1, 2 and 3 (rear air spoiler is exemplified).

- In this blow molding, large fins are generated from
the mating surfaces of a forming metal mold. Also, in
. the molding process, vacuum drawing is effected from
the outer surface of the forming metal mold at the same
time the mold is tightened after the parison process is
ended i1n order to charge high pressure air or gas into
the parison. Owing to irregular line at the parison time,
vacuum drawing and shortage of charging amount of
high pressure air, pin holes or the like are generated in
the outer surface layer of the forming metal mold. In
order to apply a high quality coating to the flush (flat)
surface of a finished product, a large number of pro-
cesses such as a fin finishing process and a sanding pro-

cess are required.
‘Also, as a uniform wall thickness 1s sometime unable

5,240,536

5

10

15

20

25

30

2

surface and then dried and subjected to sanding treat-
ment.

According to this two part attaching method, there
are such shortcomings as that a uniform strength is
difficult to obtain owing to irregularity of the applying
amount of adhesive agent (t) and that since the coating,
baking and drying operation are performed after a putty

(t") finishing operation was effected to the mating sur-

faces of the two parts, the putty (t) charging portion is
deformed to a concave shape. As a result, the merchan-
dise value with respect to the outer appearance 1s low-
ered. -

The present invention has been accomplished in
order to obviate the problems inherent in the above-
mentioned three conventional methods @, @ and @

- SUMMARY OF THE INVENTION

It is therefore a first object of the present invention to
provide a method for effectively manufacturing a hol-
low air spoiler. |

A second object of the present invention is to provide
an intermediate product of a hollow air spoiler which
can be finished with ease.

In order to achieve the above object, there is essen-
tially provided a method for manufacturing a hollow air
spotler.

According to the method of the present invention, a
first molding part (upper part) and a second molding
part (lower part) are respectively molded from thermo-
plastic synthetic resin material by an injection molding
method. |

And after the upper and lower parts are set to fixed
jigs respectively, a heater device is installed between

to obtain depending on the configuration of a product, 35 the upper and lower parts, the fixed jigs are brought

the product is manufactured with reference to a wall
thickness thicker than necessary. As a result, waste of
material occurs. Furthermore, it has such a shortcoming
as that a complicated internal configuration required for
forming a reinforcement rib and a bearing surface for
mounting other parts thereon is unobtainable.

@ There 1s another conventional method for manu-
facturing an air spoiler, in which a reinforcement metal
piece (a) 1s provided to the interior as shown in the
sectional views of FIGS. 4 and 5, and a soft or hard
foam urethane resin is formed into an air spoiler by
reaction molding. -

According to this urethane reaction molding, since a
reinforcement metal piece (a) is provided to the interior,
it has such a shortcoming as that the weight becomes
heavy. It also has such a shortcoming as that after the
reaction molding, a void existing in a molded product
causes the outer surface to be swollen when a coating is
applied, or a post foaming is taken place when coating
of the molded product is being dried and the coating
surface of the molded product is swollen. By this, the
yield of product of a finished product becomes bad and
a finished product of high quality i1s unobtainable.

@ There is still another conventional method for
manufacturing an air spoiler in which a hollow member,
as shown in the sectional view of FIG. 6, is comprised
of an upper part (1) and a lower part (2), the upper part
(1) being formed into a convex shape and the lower part
(2) into a concave shape, an adhesive agent (t) is
charged into a concave portion (c) of the lower part (2)
and then the upper part (1) is united and attached onto
the lower part (2). Thereafter, a putty (t) 1s applied to
the entire periphery of a gap portion (c') of the outer
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together under pressure, end faces of the upper and
lower parts are melted by the heat of the heater device
and then the fixed jigs are opened to promptly remove
a heater device body from the fixed jigs. Then, by pres-
surizing the fixed jigs again in order to unite and weld
the upper and lower parts, there can be obtained an
intermediate product of a united hollow air spoiler.
Then a coating is applied to the outer surface of the
intermediate product to obtain a finished product of an
air spoiler.

The above objects and features of the present inven-
tion will become manifest to those skilled in the art from
the following detailed description of the invention with
reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the whole picture of
a conventional air spoiler;
FIG. 2 is a sectional view taken on line II—1II of FIG.
1; '
FIG. 3 is a sectional view taken on line III—III of
FI1G. 1;
FIG. 4 is a sectional view of another conventional air

spoiler taken on line II—II of FIG. 1;

FIG. §1s likewise a sectional view of another conven-
tional air spoiler taken on line III--III of FIG. 1;

FIG. 6 1s a partly enlarged sectional view of another
conventional hollow air spoiler;

F1G. 7a is a perspective view of the whole picture of
a form body of a hollow air spoiler of the present inven-
tion;

FIG. 7b 1s an enlarged sectional view taken on line
VIIb—VIIb of FIG. 7a;
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FIG. 8 1s a perspective view of upper and lower parts
of the form body of the hollow air spoiler of the present
invention;

FIG. 9 is a vertical sectional view showing a state
immediately before the form body of the hollow air
spoiler of the present invention is molded:;

FIG. 10 1s a perspective view of a heater device;

FIGS. 11 through 14 are vertical sectional views
showing a state where the form body of the hollow air
spoiler of the present invention is being molded: and

FIG. 15 1s a vertical sectional view for explaining a
finished state of the form body of the hollow air spoiler
of the present invention. |

DETAILED DESCRIPTION OF THE
INVENTION

The embodiment of a method for manufacturing a
hollow air spoiler of the present invention will be de-
scribed hereunder.

10

15

F1G. 7a is a perspective view of the entire picture of 20

a hollow air spoiler form body (A’) of the present inven-
tion. FIG. 75 1s an enlarged view taken on line VIiIb—-
VIib of FIG. Ta.

The hollow air spoiler form body (A’) of the present
invention, as shown 1n FIG. 8, 1s molded first as a two
part structure of an upper part (1) and a lower part (2)
from thermoplastic resin by the injection molding
method. |

In order to obtain a finished product of a high class,
integral, hollow and high quality air spoiler, it is prefer-
able that the upper and lower parts (1) and (2) are
formed from a same kind of material.

In general, the required quality of air spoilers is to
have no thermal deformation and torsion and to have a
shock resisting property because the air spoiler 1s
mounted in a horizontal posture. Suitable materials
satisfying these requirement are synthetic resins such as
PPE, alloy material of PPE and PA-6, PBT, heat resist-
ing ABS, PC and the like.

‘The upper and lower parts (1) and (2) obtained in
FI1G. 8 are set in fixed jigs (3) and (4) (see FIG. 9). The
jigs (3) and (4) include recesses (3a) and (4a) therein
which, as illustrated, conform to the rear and lateral
outer surfaces of the respective parts (1) and (2). As is
also shown, the jigs (3) and (4) further include facing or
opposed surfaces (35) and (4b).

The fixed jigs (3) and (4) may preferably be fixed to a
pneumatic cylinder, a hydraulic cylinder or a mounting
device which 1s able to move upward and downward
mechanically.

Then, as is shown in FIG. 10, a heater device (5)
having a heater plate (6) containing a heater (7) is in-
stalled between the upper and lower parts (1) and (2)
(see FIG. 11).

The heater device (5) contains the heater (7), as al-
ready mentioned above, so that it can be controlled to a
suitable temperature for melting a thermoplastic syn-
thetic resin material in order to melt the outer end faces
(9) and (10) of the upper and lower parts (1) and (2).

A Teflon coating layer (8) may preferably be applied
to the outer layer of the heater plate (6) so that molten
thermoplastic synthetic resin material will not adhere to
the heater plate (6). The heater device (5) is set to a

temperature corresponding to a melting temperature of

the thermoplastic synthetic resin material to be melted,
the upper and lower fixed jigs (3) and (4) are pressur-
ized, i.e., brought together under pressure as shown in
FI1G. 12, and the outer layers of the end faces (9) and
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4
(10) of the upper and lower parts (1) and (2) are brought

into contact with to the heater device (5) surfaces. This
pressurizing operation is performed by adequately con-
trolled the setting temperature and time.

At the time point the melt has progressed by 0.5~ 3
mm inwardly from the outer layers of the end faces (9)

and (10), the upper and lower fixed jigs (3) and (4) are

quickly opened and the heater device (5) is promptly
removed from the upper and lower fixed jigs (3) and (4)
(see FIG. 13).

Then, as is shown in FIG. 14, the upper and lower
fixed jigs (3) and (4) are closed and kept to be pressur-
ized until the melt progresses by 0.5~5 mm inwardly
from the outer layers of the end faces (9) and (10). As
illustrated in FIGS. 9, 11, 12 and 13, the facing terminal
end portions of parts (1) and (2), i.e., those forming end
faces (9) and (10), extend outwardly from the respective
recesses (3a2) and (4e) of the jigs (3) and (4) towards each
other and thus project beyond the opposed faces (3b)
and (4b) of the jigs (3) and (4) as shown. Further, as
shown in FIG. 14 (and in FIGS. 9, 11, 12 and 13), the
jigs (3) and (4) also include small grooves (3¢) and (4¢)
around the edges of the recesses (32) and (4a) adjacent
to the respective opposing surfaces (3b) and (45). These

- grooves (3¢) and (4¢) are brought into registration when

the opposed faces (3q) and (4b) of jigs (3) and (4) are
brought into contact with each other as shown in FIG.
14. As is also shown in FIG. 14, the end faces (9) and
(10) of the parts (1) and (2) expand outwardly into the
aligned grooves (3c) and (4¢) fo form an external *“fin”
or bead (b), in addition to expanding in the opposite
direction to form an inner “fin” or bead (b’). At the time
point the molten thermoplastic synthetic resin materials
are fixed and united, the upper and lower fixed jigs (3)
and (4) are opened and the hollow air spoiler form body
(A’) 1s removed therefrom.

In the hollow air spoiler form body (A') of FIG. 1§
which has been removed from the upper and lower
fixed jigs (3) and (4), fins (b) and (b’) are expanded
inward and outward due to welding under heat and
pressure. The reference character (d) denotes a portion
from which the fin (b) has been removed to complete
the finishing. By finishing the entirety in this way, 1t
becomes an intermediate product (P).

In this way, if the fin on the entire outer periphery 1s
removed and the entire outer periphery is finished, the
remaining outer layer is a flush (flat) surface obtained by
the injection molding method. When coating is applied
to that surface, there can be obtained a finished product
of a hollow air spoiler which has an outer appearance
much superior to that of a product obtained by blowing,
reaction molding or welding and uniting method, which
has a uniform wall thickness, which is excellent in yield
of production at the coating time, and which is low in
cost.

That is, according to the present invention, simply by
removing small amount of swollen portions generated
on the welded mating surfaces of the upper and lower
parts (1) and (2) having flush (flat) surfaces obtained by
the injection molding method, there can be obtained an
intermediate product (P) of a hollow air spoiler having
a flush outer surface and of high quality. The sanding
finish for the entire outer surface is no longer required
in the coating process. Moreover, there is no worry of
voids and swelling owing to post foaming. As a result,
there can be obtained a finished product of a hollow air
spoiler of high quality and low cost.



5,240,536

5

The present invention is likewise applicable to a roof

spoiler, an air dam skirt, a rear under-spoiler and the like
besides the illustrated rear spoiler.
- Although the invention has been illustrated and de-
scribed in the form of one preferred embodiment, the
invention is of course not limited to this embodiment.
Many changes and modifications can be made within
the spirit of the invention and are naturally included 1n
the scope of the appended claims.

What is claimed is:

1. A method for manufacturing a hollow air spoiler

comprising the steps of setting upper and lower injec-

5
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" tion molded thermoplastic synthetic resin parts having -

curved rear and lateral outer surfaces and curved end
faces into upper and lower fixed jigs including facing
surfaces having recesses therein of a curvature con-
forming to that of the curved rear and lateral outer
surfaces of the corresponding part received therein, the
relative sizes of the recesses in the jigs and the corre-
sponding parts being such that the lateral portions of the
synthetic resin parts are enclosed within the respective
recesses and terminal portions of said lateral portions
which define said end faces extend outwardly from the
. recesses 50 as to project outwardly beyond the facing
surfaces of the respective jigs, and said jigs including
opposing grooves therein which extend around the
corresponding recess adjacent the corresponding facing
surface and which are brought into registration when
said jigs are closed and said facing surfaces are brought
together, placing between said upper and lower parts a
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6

heater device having upper and lower curved surfaces
each of a curvature matching that of a corresponding
curved end face of said upper and lower parts and in-
cluding heating means distributed over the full length of
the heater device to provide uniform heating, bringing

“ together under pressure said upper and lower fixed jigs,

contacting the said end faces of said upper and lower
parts to said heater device under pressure, opening said
upper and lower fixed jigs when a desired degree of
melting of said end faces has been achieved, removing
said heater device from said upper and lower fixed jigs,
closing said upper and lower fixed jigs and applying
pressure, maintaining the applied pressure until a de-
sired dimension extending inwardly from said end faces
has been achieved and said terminal portions have been
joined together to form an outwardly expanded portion
of the synthetic resin of the parts which extends around
the joined area between the end faces of the parts and

‘which fills the opposing grooves brought into registra-

tion with each other when the jigs are closed, opening
said upper and lower fixed jigs to remove a product
therefrom when the molten thermoplastic synthetic
resin of the parts is fixed and united, removing the out-
wardly expanded portion of the synthetic resin of the
parts produced during the application of pressure to
thereby obtain an intermediate product, and applying a
coating to said intermediate product to obtain a finished
product. |
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